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incidence greater than about 78°, and this is unfor¬ 
tunately a considerably larger angle than the probable 
polarising angle. Experiments with incidence in the 
neighbourhood of 45 0 should prove peculiarly decisive, 
for whereas ordinary light cannot as a rule be com¬ 
pletely polarised by reflection, the reflection of X-rays, 
which occurs at planes of atoms, is independent of 
any contamination of the exposed crystal surface, and 
polarisation, once established, should prove complete 
for radiation reflected at the polarising angle. The 
selectively reflected X-rays seem to show the same 
effects as does the generally reflected beam. Selec¬ 
tively reflected radiation is always detectable after 
the second reflection, but this seems due to the selec¬ 
tively reflected radiation produced at the second 
reflector by the unpolarised portion of the beam gener¬ 
ally reflected at the first reflector. 

The application of a theory of polarisation to 
explain the above results is interestingly supported 
by the fact that in the case of two reflections by 
parallel reflectors, the proportion of X-rays reflected 
at the second reflector is invariably greater than the 
proportion of rays reflected at the first; that is, the 
ratio of reflected radiation to incident radiation at the 
second reflector is always greater than the same ratio 
at the first reflector. This might be expected if vibra¬ 
tions perpendicular to the plane of incidence are to be 
reflected to a greater extent than those in the plane 
of incidence. The proportion of such vibrations is 
larger in the beam incident on the second reflector 
than in the original beam, and a greater proportion 
of radiation would be reflected at the second reflector 
than could be at the first. For the case of parallel 
reflectors and incidence of a primary beam on the 
first at the polarising angle, the reflection at the 
second should be complete. E. Jacot. 

South African College, Cape Town, 

November 14. 


Residual Ionisation in Gases, 

From observations made by Simpson and Wright, 
the writer, and others, it is now known that the 
ionisation in air confined in airtight clean zinc vessels 
is about 8 or 9 ions per c.c. per second when the 
observations are made on land where the soil contains 
only such minute traces of radio-active substances as 
are found in ordinary clays or loams. 

On the other hand, when the observations are 
made on the ocean or on the surface of large bodies 
of water, such as Lake Ontario, the ionisation in the 
same air confined in the manner indicated above drops 
to about 4 ions per c.c. per second. This reduction 
in the number of ions per c.c. per second has been 
shown to be due to the absorption of the earth’s 
penetrating radiation by the water of the ocean and 
by that of the lakes. 

On a recent voyage from England to Canada, I 
thought it would be interesting to see what the drop 
in the ionisation would be when the air in a zinc 
vessel was replaced by hydrogen. The observations 
were made on the ss. Megantic, a vessel of about 
14,000 tons burden. On this boat the ionisation in 
air confined in a Wulf electrometer made of zinc was 
found to be 4-65 ions per c.c. per second, while in 
hydrogen it was i-8 ions per c.c. per second. On 
reaching Toronto the experiment w'as repeated in a 
building which was free from any radio-active im¬ 
purity, and in this case the ionisation in air was found 
to be 8-8 ions per c.c. per second, while in hydrogen 
it was 2-0 ions per c.c. per second. 

The ionisation of the air on land was there¬ 
fore 4-15 ions per c.c. per second more than it was 
upon the steamship, while the ionisation in hydrogen 
on the land was only 0-2 ion per c.c. per second 
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more than on the sea. From this it follows that the 
ionisation produced in air by the penetrating radia¬ 
tion at the surface of the earth at Toronto was about 
twenty times as much as that produced by the same 
radiation in hydrogen. 

Since the residual ionisation in hydrogen on the 
ocean was nearly 40 per cent, of that in air, it is 
evident that the residual ionisation in these two gases 
could not have been due to a radiation of the type 
of the earth’s penetrating rays. Experiments should 
therefore be directed to determining whether this 
residual effect in gases is due to the action of an 
easily absorbed -radiation from the walls of the vessel 
in which the gases are confined, or whether it has its 
origin in a disruption of the molecules occurring either 
spontaneously or through the agency of collisio.ns. 

J. C. McLennan. 

The Physical Laboratory, University of Toronto, 
November 13. 


The Nile Flood of 1913. 

For some years past the Meteorological Office of 
the Egyptian Survey Department, under the direction 
of Mr. J. I. Craig, has carried out researches on the 
question of the possibility of forecasting the Nile flood, 
and he has put forward "the theory that the rain which 
falls in Abyssinia comes from the South Atlantic (see 
“ England, Abyssinia, the South Atlantic : a Meteoro¬ 
logical Triangle,” Quarterly Journal Royal Meteoro¬ 
logical Society, October). 

There is much evidence to support this, and cor¬ 
relations have been established between the flood, 
and pressure and wind velocity at St. Helena, and 
pressure in South America. So far the best pre¬ 
diction which can be based on these correlations is for 
the mean height of the Nile at Haifa, between July 16 
and August 15, that is, in norma! years for the middle 
of the rising stage. The probable error of a pre¬ 
diction based on this is ±0-33 metre, whereas a 
prediction which assumes that the river will be normal 
in any given year would have a probable error of 
+ 0-55 metre. This result is sufficiently encouraging 
to make further work promising, and the writer is 
pursuing the investigation. 

The flood of this year has been the lowest of which 
there is authentic and complete record. Records of 
the maximum and minimum of the flood as recorded 
on the Roda Nilometer (Cairo) go back to very early 
times, but naturally the early ones are less trustworthy 
than those of more recent date. The following figures, 
taken from “ Egyptian Irrigation,” by Sir William 
Willcocks and Mr. J. I. Craig, give the lowest 
recorded floods in recent times :— 


Period 


I 7 OI_I 7 2 S 

1 75 I_I 77S 

1776-1800 

1801-1S25 

1826-1850 

1851-1875 

1876-1900 

1901-1913 


Lowest maximum 
recorded on Roda 
Nilometer 
Metres 


J 7 ' 3 S 
18-58 
18-08 
iS-49 (0 
13-14 (2) 

18-15 

18-30 

17-65 

17-17(1913) 


No. of years 
of period 
recorded 

18 

2 4 


3 

2 5 

2 5 

25 

13 


(2) Is almost certainly an error of 10 pics, (the 
divisions on the gauge), and it seems very probable 
that (1) is also an error, as at the present day in the 
low stage the river is artificially kept at a level of 
about 15 metres by the Delta Barrage and the Aswan 
Dam, and the average level in the low stage before 
the Barrage became effective was about 13 metres. 

During the last twenty-four years calculations of 
the discharge at Haifa have been made, and as the 
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result of these it appears in the period July to October, 
which is usually taken as the flood period, the dis¬ 
charge of 1913 is between 50 and 60 per cent, below 
the average. In early times the effect of such a 
flood would have been disastrous, but the recent rais¬ 
ing of the Aswan Dam, the reservoir being filled to 
its full capacity for the first time this year, and the 
construction or strengthening of the four barrages 
on the Nile, have removed the possibility of extensive 
loss and enabled the deficiency, due to the late arrival 
of the flood, to be tided over. 

There is no need to point out the importance to 
Egypt of a knowledge of the causes of the Nile flood, 
and of the value of a prediction which could be given 
with fair accuracy a month beforehand. The flood 
of this year having been so exceptional, there is every 
possibility that useful clues may be obtained to its 
detailed causes, and to further this object I should be 
glad to have copies of any meteorological observations 
made in Central and South Africa, and the South 
Atlantic in this and previous years. 

H. E. Hurst. 

Meteorological Office, Survey Department, 

Giza (Mudiria), Egypt. 


Pianoforte Touch. 

I do not think that Prof. Bryan will find any diffi¬ 
culty in sounding a single note of the same loudness 
a sufficient number of times for the test suggested, 
if he eliminates, as I did, those which are perceptibly 
louder or softer than the average; and the task for 
the listener is a very different one from sipping blind¬ 
fold coffee and tea, where the two different tastes 
persist for a long time, and soon become hopelessly 
superposed. Certainly the problem as to whether a 
difference is caused by the nature of the blow given 
to the strings cannot be solved by playing a succession 
of notes, instead of a single one, for such a succession 
at once introduces a number of other factors. 

The instrument which I used was an Erard grand 
of the latest type. Such an instrument, owing to the 
fact that the hammer strikes the string twice for each 
blow on the keys, is specifically favourable for produc¬ 
ing differences which might be impossible in other 
cases. Spencer Pickering. 


Mr. Pickering tells us that in his latest Erard piano 
“ the hammer strikes the string twice for each blow 
on the keys.” If this is really the case the statement 
will go a long way towards clearing up the theoretical 
difficulties which have arisen in the attempt to explain 
the possible production of variations of tone quality by 
differences of touch. It is very difficult to obtain 
any definite information regarding the action of piano¬ 
forte hammers. Both Helmholtz’s and Kaufmann’s 
theories are inadequate, and an investigation recently 
started with one of my pupils seems to show that the 
action is much more complex than is usually supposed. 
But inquiries in other directions have merely elicited 
the dogmatic statement that the whole object of the 
check action is to prevent the hammer striking the 
string twice. In my Collard horizontal piano of 1892 
the arrangement of the check action is distinctly 
favourable to a multiple impact, for when the action is 
removed and the hammer projected into the air it 
certainly rebounds considerably. Granting such an 
action to take place, we are no longer thrown back 
on the vibrating-shaft theory as the only possible ex¬ 
planation. The extent to which such effects are or 
are not noticed must necessarily be a matter of per¬ 
sonal opinion, although I hope shortly to repeat the 
experiment described by Mr. Pickering when I can 
obtain a music-roll cut with the necessary repetitions. 

G. H. Bryan. 
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Alfred Russel Wallace Memorials. 

May we appeal through these columns to men of 
science, both here and abroad, to contribute to a 
fund which we are raising for the purpose of placing 
a suitable memorial to the late Dr. Alfred Russel 
Wallace in Westminster Abbey? We should like also 
to be able to offer to the Royal Society a posthumous 
portrait of the late distinguished naturalist, and Mr. 
J. Seymour Lucas, R.A., has consented to execute this 
work. It is further contemplated that a statue or 
bust should be offered to the trustees of the British 
Museum (Natural History) if the necessary fund is 
subscribed. In view of the great services to the cause 
of science rendered by Darwin’s contemporary and 
colleague, the duty of handing down to posterity a 
memorial worthy of the man and his work obviously 
devolves upon those of the present generation who 
have in so many diverse ways benefited both by his 
teaching and by his example. The whole sum asked 
for to enable us to carry out all the objects which we 
have in view is comparatively modest, viz. 1100Z., and 
we hope that this amount will be reached. The pre¬ 
liminary list of subscribers is sufficiently weighty to 
convince us that in undertaking the organisation of 
this movement we have not only the sympathy of the 
scientific world, but also the approbation of leaders 
of thought and of culture in other spheres of activity. 
Thirty fellows of the Royal Society, including the 
present and past presidents, have already given their 
adherence, and among those representative of other 
interests will be found the names of Mr. Arthur Bal¬ 
four, Lord Haldane, Dr. Warren, the president of 
Magdalen, and the Dean of Westminster. We have 
only to add that permission to place the memorial, 
which it is proposed should be in the form of a 
medallion with a suitable inscription, in Westminster 
Abbey, has been cordially given by the Dean and 
Chapter. 

We shall be willing to receive and acknowledge 
subscriptions, but it will be most convenient if these 
are sent directly to the manager, Union of London 
and Smith’s Bank, Holborn Circus, E.C., in the form 
of cheques made payable to the “Alfred Russel Wal¬ 
lace Memorial Fund.” 

Raphael Meldola, 

6 Brunswick Square, W.C. 

Edward B. Poulton, 

'Wykeham House, Oxford. 

James Marchant, 

(Secretary), 42 Great Russell Street, W.C. 


The family of the late Dr. Alfred Russel Wallace 
having invited me to arrange and edit a volume of 
letters and reminiscences, they would be thankful if 
those of your readers who have letters of reminiscences 
would kindly send them to me for this purpose. The 
letters would be safely and promptly returned. 

Will provincial American, Colonial, and foreign 
newspapers kindly republish this letter? 

James Marchant. 

Lochnagar, Edenbridge, Kent. 


Distance of the Visible Horizon. 

About forty years ago I learnt a formula which I 
have used ever since. It was 7^ = 4y 2 ; »r = height of 
observer in feet, y = distance of horizon in miles. I 
do not now know where I found this formula, but it 
will be seen, if a few examples are worked out, that 
it agrees very closely with that given in your issue 
of November 20. At 1000 ft., for instance, the dis- 
tances_ are 42 and 41-9 miles respectively. 

R. Langton Cole. 

Sutton, Surrey, November 30. 
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